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" AUTHORS: Yavorskiy, Yu.D., Litvinchuk, ¥.D. and Prikhod‘ko, P.H.
R
TITLE: An Automatic Machine for Butt Welding Mass Produced Bars
(Avtomat dlya stykovey svarki sterzhney massovogo proizvod-
atva)

j )
PERIODICAL: Avtcmatichaskaya svarka, 1958,{Hr 12, pp 63-69 (USSR)

ABSTRACT: A now msthod of butt welding valve blanks, based on the use
of an automatic drive, has been developed. The high dynamic
qualities of the drive eliminate the formation of cavities

(podgar) in blanks welded by the rigid welding process. A
new autcmatic machine for contact butt welding of 10 to 14 mm

valves was designed and is now being tested at the Yaroslavl!

Automobile Plant. A detailed description of the design and

operation of the new device is given. It has a capacity of

300  to 400 blanks per hour and produces high quality welds.
Card 1/2 There are 3 diagrams and 3 microphotos.
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AUTHORS Lebedev, V.K.; Yavorskiy, Yu.D. {
TITLE: Using Similarity Criteria for Selection of Resistance Welding Proc-

ess Parameters

PERIODICAL: Avtématichgskaya svarka, 1960, No. 8, pp. 37 - Ly

TEXT: For the first time a physical model of a weld joint had been used .
by D.S. Balkovets (Ref. 1) in 1952, for checking calculations of electric energy
needed for the formation of a spot weld. In the present work, the similarity of
electrical, mechanical and heat processes 1s discussed as a means for determining

the resistance welding process parameters for geometrically similar Jjoints from p//
the same material. Formulae are suggested expressing the similarity criteria of —
electric fields in conductors, of heat propagation and deformation, and eleven
‘parameters are determined: 1) The diameter of the electrode contact surface for

spot welding; 2) the pressure of the electrode; 3) the short circuit resistance

of the welding machine; 4) the welding current frequency; 5) the voltage on

parts being Jjoined; 6) the welding time; 7) the welding current; 8) the weld-

ing current density:; 9) the speed of fusion (for seam welding as well as spot
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5/125/60/000/008/005/012
A161/A029

Using Similarity Criteria for Selection of Resistance Welding Process Parameters

welding); 10) allowances for fusion and upsetting, and 11) the mass of the weld-

ing machine mobile parts.  Tests have been carried out with spot welding of sheets

and orossed rods, resistance butt and flagh wolding, and the conclusion was drawn

that the suggested method is practically applicable and that it will reduce the

amount of experimental work. The available equipment may be employed for deter-
mining the parameters of new welding machines. There are 4 figures and 7 Soviet p//
references. -

ASSOCIATION: Ordena Trudovogo Krasnoge Znameni Institut elektrosvarki im. Ye.O.
Patona AN UkrSSR (Electric Welding Institute "Order of the Red Ban-
ner of Labor" im. Ye.0. Paton of the Academy of ‘Sciences of the Uk-
rainskaya SSR)

SUBMITTED: March 28, 1960
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flashing. Avtom.svar. 18 no.11:i40~43 N '65,

(MIRA 18:12)
1. Institut elektrosvarki im, Ye,O.Patona AN UkrSSR,
Submitted February 8, 1965.
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‘ Class 21, No,
2. Method of spot welding honeycomb structures, ]
%géga [announced hy Electric Welding Institute im. E. O, Paton
(Institut elektrosvarkl), ‘

| SOURCE: 1Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, né. 1,
1967, 51 .

TOPIC TAGS: spot welding, ‘honeycomb structure, W
awet welding loctrode : ’

k V ‘ : 1ding honeycomb
ABSTRACT: This Author Certificate introduces a method. of spot weldin
structures (see Fig. 1). A lowver electrode, located between the core
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Tarasevich,. Yulry Sergeyevich, and Yavoysh, Eduard Ivanovich

popuski, \pogadid 1 tekhnicheskiye lzmereniya (Tolerances, Fits and
Technic Measurements) Moscow, Mashglz, 1957, 159 p.

20,000 copies printed.

Reviewer: Ryabov, N. N., Engineer; Ed.: Smirnov, B. V., Engineer;
Ed. of Publishing House: Morozova, M. N.; Technical Ed.:
Eltkind, V. D.} Manaiing Ed for literature on metal working and

tool making (Mashglz Beyzel'man, R. D.

i

PURPOSE: The book 1is designed to serve as
schools; 1t was approved by the Learned Council of the Main Admin-
1stration for Labor Reserves under the Council of Ministers of the

USSR, It can also be used by workers in the machine~building
industry. ‘ .

COVERAGE: The book outlines the basic principles of accuracy of mated
parts; it describes the tolerances and fits required in designing

and manufacturing machinery. The methods of measurement used in the
machine-bullding industry are discussed, and the designs and

card 1/8
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Tolerances, Fits and Technical Measurements 365

kinematics diagrams of various apparatuses for inspection and engineer-
ing measurement are given. Activity in this field 1s in line with the
modern trend in machine building toward complete replaceabllity of
parts. The authors make reference to Shelaumov, P. M., Engineer, who
in 1919 suggested a system of tolerances and fits; they mentlon ~
Prof, Gattsuk, A. D., under whose guldance the Committee of Standards
(KES) developed the first system of tolerances and fits.. This system
was approved in 1929 by the Committee of Standardization_ under the
Council of Labor and Defense on the recommendation of .

Prof. Saverin, M. A., chalirman of a special commission, and Was subse=
quently put into general use; 14 18 now known as the All-Union
Standard (0ST). There are 29 references, all of which are Soviet.

TABLE OF
CONTENTS:

Introduetion 3
- PART I. TOLERANCES AND FITS
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Tolerances ‘ 6
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‘Ch. III.The OST - All-Union System of Tolerances and Fits 30
1. Classes of accuracy 32
2., Fits 33
3. Methods of expressing fits and tolerances 35
}., Selecting the class of 1imit tolerances. Economic degree
of ascuracy in manufacturing parts 40
5. Selection of fits according to purpose 41
6. Medium fits : 42
7. Running or loose fits 43
Ch. IV.Tapered Mating Parts With Even Surfaces _ Ly
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Iimit gajuges

Plug gauge

Snap gauge

Inspectors' gauges

Gauges for acceptance teats
Master gauges

Gauge deslign

Ch. VI.Tolerances and Fits for Antifriction Bearings

ch. VII. Toleranges for Linear pimensions, and Selectlon and
correlation of Dimensions
1. Length tolerances
2, Tolerances between centers of holes
3, Analysis of methods of selectlon and correlation of
dimensions —

Ch, VIII. Tolerances for Serew Threads and Screw Thread Gauges
1., Metric threads
2, Diametrical compensation of error in pitch, angle and
pitch diameter
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Ch, IX. Tolerances and Fits for Keyed and Splined Fastenings 89
1. Keys 89
2. Splines and fittings 90
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1. Gear tolerances . 96
2, Sources of error in gear manufacture
3. Performance requirements for gear transmissions 98
4, Classes of accuracy for spur gears : 99
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ch. IIX. Lingér Measuring Instruments (s11p Gauges)
Ch., TII. Vernler S51iding Calipers

ch. IV. Micrometers

ch. V. Measuring Instruments (callper- and gauge-type)
1., -Dial indicators
2, Passameters %externalg
Passameters internal
Minimeters
Microcators

Ch, VI. Instruments for Measuring Angles and Taper
1, Protractors
2, Taper gauges
3. Angular measurement with sine bars
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1, Try squares
2, Try and layout blocks
3. Levels

Ch.VIII. Serew Thread Measurement

1. Bolt and nut diameter measurement

2. TInner-diameter micrometer (bolt)

3, "Three-wire" method of measuring effective diameter
4., Standard screw pitch gauges )
5. Serew pitch gauges (indicator type)
6. Thread angle measurement

Ch. IX. Gear Measurement
1

Vernier gear-tooth gauge

Tangential gear-tooth gauge

Fixture for determining gear-tooth spacing
Inspection of involute profile of teeth
Worm gear inspection

Bevel géar inspection

Ch. X. Optical Measuring Instruments
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1. Vertical : optimeters (comparators)
2. Horizontal optimeters (comparators)
3. Toolmaker's microscope

Ch. XI. Instruments for Roughness Measurement
1. Profilometer with feeler
2. Iinnik's double microscope
3. Kisllev's KV-T7 profilometer
4., Determination of roughness by the air gauge method
(P. M. Polyanskiy's device)
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Determination of hydeogea in stesl. V..l Yavulahl.” N

Zavodshaya Lab, 1§, $00-18(1045). - The ttal MEmtEnl ™
e divided into 8 (ractions: (a1 the 18 hibwerated

cutn &t 180-200°%, which conprbses plivipally ¢

1ol. 11 contalned in the pores of the metal ami that
fuxbed on the surface. (B) the H oxilicvd at b1
which compeises the I dusotved in the stedl, and {¢) the
) 34 at & temp. close to or above the m.p. of
the stec], which comp: ses the H not liberated from the
conter of the sample at YUO-1000° and the chemically
combined H.  Praction @ is detd, in an app. similar to the
one described by the Buresu of Standards by measuring
the differential pressure of the liberated H in the reaction
tube. The fractions & and ¢ are detd. as water vapor
alnoshed by POy, Fraction ¢ i detd. after the complete
oxidation of the steel. The method is applicable valy 10

steels of alow C content; spp. and peocedure are described.
. o, 3. Davidson
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‘ML YEXXX3,
¢ . ,4}.2,.;.,; iy Te

REDUCTIH HEACTIWNG UF CIliuMIUK 1N THE BASIC AND ACID
Yayvaoaxld, and 5.k, Dzemyan. (st‘l’ 1947, vol., 7, PP. 302-
< Chemical Abstracts, 1949, ! Feb. 25, col. 1295).
The oxidation of chromium in the melt and its reduction in the slag were
studied, Under aold conditicng, the coafficient of chromium distribution
| between the mell and slag &ECr)/ £] increased sczewhat as the temperaturs

! decreased below 1600°. As ( PeO {ncreased, this coefficlent increased
L econsiderably. As the concentration of chrozium in the slag increased,

i the solubdlity of Si0p decreased. In acid slags the greator part of

in the form of ¢ 03. In basic furmaces the distribution of

it tcctod'primrﬁy by the amount of FeO in the slag. Not-

| whthstanding that the Crp03 in the slag was in some cases 20%, the vis-
{l} cosity of the slags wad not unduly high. while the basicity of the slag

Cowcm tLreenTl

€

Si0w $3Iev ees MW}

il 4id not affect the @cr)/[cr)s (57)/(F] increased with the basicity.

S e _..,'_-ﬁ.v4~._‘-._.—_.,-».«.._.,_...—— I

M lﬁéﬂ‘lt LITERATIRE ’.I.l“lﬂtll.lcl(
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4 Tiansfer of m to meta] through Hﬁ V. ). Yavol

wid akil, . Nl 7, 17(1947) . —~Samples of melaland slay

were withdrawn from basic and aci <hearth fumaces

and elec. furnaces during a run and their O and H detd.

It was assumed that in most samples there was little likeli- . .

hood that H distribution attained eﬁuil.. and from the dif- resp. ‘The soty. of N in slag was studied at 500-1350°

" ference in {H] and (SH) before and after sumpling it can using synthetic slags. At any given (em{i. the soly. of

. be judged whether the relation F")/l"l in the given N was almost a straight line function of log (Fe0) /(Mn0).

¢ sample is above or below the equil. value; the same rea- The N absorbod st elevated temps. desothed with diffi.

' pouing is applicable to the distribution of Mu aund Fe. culty upon conling,  Of the several nitrides formed MagN,,
As the temp. iucreased, the equil, value (ZH)/{H] ul; Pe,N, und SLN, are volatile; they volatilize intenscly 4t

+ creased;  for acid melts (ZH)/[H] was lower than f , ) .
hasic ones but this difference diminished with increasing’ 1350°.  Most volatile Is My Ny} it fs sls0 less sl in shig
“temp.; wnd at no temp, was the system in equil, By than FeuN. The thermal effect for the f?ﬂmll'l:x_l o\l: ni-
C relating (SHIZEHT o (Cat)/(Sithy) in the slag, it was trides was caled. to be: for KFetd 1 Ny~ 2FeN
“abserved that the very basic sligs were farthest from 40y; Al = —510,00), and for HMaO + Ny -+ -\ll"lm\v' -+
“equil, with respeet 1o H. No selation was obiseovald bee B0 AN = — BN, M. Hoah
< tween (210 /111 and the FeO und MnO in the slig or the :
coeff, (Mn0)/[Mn). The most likely form in which
. H s present in slag is considensd to be O11~. 1ts trunsfes
from the slig to the netal procends acconding to: Fe®* 4
P 20H - we Fe 4+ 2H + 20and Ma** + 20" == Mn +
O 4 20, The resp, cousts, are given by Kpe.n =
SO HOHSY RO (Fe* *) /[Felt und Kua.0 = | (OH7)3/
S IHOL(M* *)/IMnll.  As fust approximation, the
" thermadynamic function for the 2 equations was caled,
tobe A} o L’T.’t.tl.l).—- 136 T und AF° = 354,000 — X T,
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e 3L AND 18D QIENY
PADCIINES ANO PROFESTINS MmOLS

Delermination ot in the Course of Bueliing.
V. 1. Yavolskil, (Zavodskays Laborstoriys. 1947, vol.
13, pin $8TTH8 2 Chomical Abstracts, 1048, vol, 42,
May 30, col. 3283), The Heety samplor was munlified
tas ke il smmmplingt froen the fueare oe from wiler
the slag,  Ahuninbum atrip o witw (110 o) wind
wuighing 0:8-19% of the sample in so positionsl in an
arm (#-10 mm in dia) of the sanplee thut the strsun
of imslten motal comm in contact with the alininivm
hefore bt onters tho arm. The metal fn th arm i el
to detaemine hydrogen by the uxidation methud, by
using an improved oxidation sppmmtia; the uxygen
and nitrogen are deteemined in the metal of the upper
part of the samplor, The procem of nwiting aml oxida.
tion can be regulated not oaly by the mtrength of the
high-frsquoney  ourrent but aleo by regulating the
helght st which tho speciniens are munpeiihel,  Fapori:
wenta with molten jron containing carboen 0-02%, uing
& high-frequency vacuum furiace, liave shown that,

e sckition of aluminium do net affect the mlution
of hyatrogon atul that only for alusininm voncenteations
of over 0-T8%, dues the solution of hydeogen begin to

tlocroam,

CCumCal ELlagn?i

" 44V 4Ts wimwmld
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Distribution of gases is hearths of highcapecity opea-
hoarth furnaces. V..1..Vavolskil and H. A, Pupyrev.
Stal B, WT5-B0{1948). -~ The pur of this investigation
was todet, the gas contert atid the nonmetal impuritics at
vurkmndrp«hnnl:lm-lml 1R3-ton open hearths, Samples
were takent at varkws depths (1) 1420 tvins, alter meliing,
(2) at the beginning of the toit (C 1.35-0.455%), (1) he-

- foee deonblatin, and (4) 4-0 min. following ovidation.
Stmultunesusty, netal it slag samples were taken for
rottine analyses, the temp, wis detd., and 1 wia detd, In
the slag. The dlstribution of H, N, and ) wis uneven,
el more <o than the distribution of, ¢.8., ¢, M, By
and S, Until the heat is degasificd the conen, of 1 ine
ercasedd ins the ddirection from the hotiom towsrd the undee-

_ slag level, wheteus, during degnsifioation the 11 conien, -
ol N genernlly

creased in reverse direction. The cuncn,
tncrensed In npward dirvetton.. The distrihution ol O
was irregular, Piegasifontlon b aege open hearths was
fully as eflective asin small ones.  Boiling reduced the il

to 0.0004-0.00005, and N to 0. 00J0-0N . Holling

at a rate exceeding 30 cu.m. CQ per sq.mar, or lasting
aver 2 hrs, was s werfluous. The same ind ol metal
{rom the large heunfu cottainedd no more gases than metal
from S0-ton hearths. Under equal conditions of smelting
amd deoxidation, the netal from the 350)-ton hearth con-
tained only little more silicate occlusions llm'?' "ﬁ' m;hl
osr

fromn the IRG-1en hearth,
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JAVOYSKIY. V.1., professor, doktor tokhaichoskikh mauk GELID, PaVe,
waistnzid pleborstekhni cheskikh nauk, otvetstvennyy redaktor; KOVALENKOC,
‘N.I., tekhnicheskiy redaktor

[Gases in steel smelting furnace hearths] Gazy v vannakh stale-

plavil'nykh pechei. Sverdlovsk, Gos. nauchno-tekhn.izd-vo lit~ry

po chernoi i tsvetnol metallurgii, 1952. 243 p, [Microfilm]
(Smelting furnaces) (MLRA 7:10)
(Gases in metals)
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USSR/Hetallurgy - Ferrochromium - _ ) May 52

"Solubility of Nitrogen in Iron-Chromium Alloys,” K. T. Xurochkxin, F. V. Gel'd,
V. I. Yavoyskiy, Ural Polytech Inst Imeni S. M, Kirov, Sverdlovsk

"Dok Ak Nauk SSSR® Vol 84, No 2, pp 329-332

" Investigates soly of N in liquid Fe-Cr alloys, contg 3.56 to 66% Cr, at N pressure of
735 and 512, Tabulates and compares results with those obtained by American
investigators R, M, Brick and L. “, Creevy, showing similarity in general

dependence of N soly on Cr concn. Certain descrepancy in abs values of data is
explained by highér N content in solidified metal in which condjtion Brick and

" Creevy conducted their investigation. Subritted by Acad 5, 1. Yol'fkovich

17 Mar 52,

231759
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i/ Solubility -of - hydrogen- in liquid - cupela irou. VLY oo - -
Lakomskif mnd V, I. Yavolskif, Litelnoe Proiwoditoo | .
1954, No. B, 20-3.—Irons were melted In an evacuated
system, molten metals treated with H-for redicing reduci-
ble oxides, and the system re-evacuated and a given quan- )
ity of Hs admitted under pressure of 20-40 mim, of Hg. .
iPressure was measured with a McLeod gage every 20-30 gec, -
The equil. between the gascous phase and iron was reached
usually in 58 min. Then the gasea of the system were
laspirated into the analyzer, their compn. detd., and partial | .
pressure of the equil. caled. - The compn. of Fe could be | ,
‘ehanged without breaking the vacuum. Al samples were |
nielted in a magnesite crucible previously heated to 1700~
11750° and treated with H.  An iron with C 0.03, 8i 0.115,
Mn (.07, 8 0.03, P 0.02% dissolves at 1530-40° from 24.5 ;
to 23.6 ml, H/100 g. Cast iron with 2.76-3.8% C dis-
i{solved at 1300°, resp., 14,1 and 12.5 ml. H/100 g. showing a
-sharper decrease of soly. at lotver C conen. Temp. increases H
!the soly. of H by 0.5m1./100 g, for each 100° In the interval
1of 1275-1420°,  5i(1.0-3.0%) added to Fe-C sysiem lowers
L H soly. at a faster rate at lower concns., shown ia diagrams.
" Mn rapidly evaporates from its alloys with ¥e, the vapor! . .
e opressure of it ot 1300-1700  being 1 g Pom — {3280 T4, oo S

L LT TB.828, though'in ehst Lons 0.18-0.209% Mnp remalns ar, - - S s
: ;]500~50' held -apparently - as carbides.” In these expts,: : C
{4t was added in increments of 0.19 Mn starting at 1420°
and reducing the temp, at each subseqtient adda. to avold
' vaporization. A ‘matter of 0.3% Mn increases H soly,
“from 13 to 21 ml./100 ., Lut the presence of Si changes the-
,"trcnd. No Ma liydrides arc apparently formed.- A 6~
' mg’}, draop of soly. was noted on ndding 0.07-0.1095 Mgasa
- TI00 Mo Ciollow gd 1975% 1. D Ggr -

g
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{* Gaa content af mn%eslum-b'eﬂ% fron, V.1 Lakom-- °
: |W tleinac Proiteedsive 1985, No, !
T *12, 20-2—The. study was conducted on irons alloyed NK,; i
" with 0.4% Mg cast in pencil test bars and analyzed*for their N
- " gas content by vacuum fusion,- 1In all tests addn, of Mg re-
~izee 7.t duced both H and O conen. . ¥ith the original H content ..
* of 3.68 ml./100 g. of metal, it was reduced by 50-6%, and .
when present in rmts. of 1.57~2.51 m1./100 g. by 31-41%,
. " the element passed from the liguid metal into the stream of
. Mg vapor,. - When the iron J3 cooled fast enough to produce
.. i a chiled fracture, it loses a-portion of its H-ou storage,
»but & gray iron with lamellar pearlite retalus ol of it when
“held at rcont temp. in a vacuum, . - When graphitic lamellas
- “are formed, they are in continuous contact with the base
‘metal supersatd, with H, permitting as casy adsorption of - -
“the element by graphite;  Nodulized graphite is” fornfed -
- fram austenite which serves as an insulator for H migration
from the liquid metal, - In iron with a lumecllar graphite,’
‘most H is present in the latter, and In nodulized fron it s
. found in metallic matrix causing it to contain 40-509; less H -
- .than the former. Comriratively high percentage of porous
"7 castings made of Mg-bearing fron s explained by Mg react-
" ipg with the moisture of the molds. J. D Gat_
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p In fast-working, farge,

4 - V. 1. Yavolskil »(Pnlﬁgg!x:lns(.;
3, 608-13( 10857 <A study ¢ ) ieafy made
in. all-bagle -fum: rom tap-to- tap
R ic charge liad but.

the scrap-pig method was used. Hot .
crease the H content, Most a3 can be removed by boil-
{ng, which should be at, 2 certain min. rate. More basic
slags having greater viscosity reduce H conen, by slowing
“slag-metal c?uﬂ. I respect to H, Gas plekup 1s very pro-
no}nced during the delays fu the finishing period,

.“NM‘_‘-M“
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USSE / Physical Chemistry, Crystals

Abs Jodr  : Ref Zhur - Khimiya, No 8, 1957, 25896

Author : V.I.M}fgy_g}s»]‘_c@y,” D,F, Chernega ,
Title : Migration of Hydrogen in Hard Steel Under Influence of
Electric Field,

Orig Pub Stal', 1956, No 9, 790 - 793,

Abstract 4 Hydrogen moves from the anode to the cathode in a cons-
tant electric field in specimens of highly and medium
carbon steels, as well as in Mc steels, This shows that
hydrogen is prosent in gteel as Ht, This effect is not
present in low-carbon and 8§i steels,

CIA-RDP86-00513R001962320003-5"
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YAVOYSKTY, V., and SEN, P.K.,

"Continuous Casting of Steel,"” Information Bulletin,

papers to be presented at 11lth Anual Technical Me'eting of Indian Inst. of Metals
Bombay, India, 1-5 Dec 57.
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YAVOYSKIY, V., and 5. Reoy.

D

"Hydrogen in Steel-Melting Processes,”  Information Bulletin,

papers to be presented at 1lth Annual Technical Meeting of Indian Inst. of Metals,
- Bombay, India, 1-5 Dec 57.
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SOV/137-58-7-14354
Translation from: Referativnyy shurnal, Metallurgiya, 1958, Nr 7, p 57 (USSR}

AUTHOR:  Yavoyskiy, V.L
TITLE: Methods of Reducing the Saturation of Steel With Gas (Puti sni-

zheniya gazonasyshchennos ti stali)

PER_IODICAL:_ V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN
’ SSSR, 1957, pp 515-533. Diskus. pp 650-655

ABSTRACT® Examination is made of methods of combatting gases {G) in
St in the light of the fundamental changes that have occurred in

steelmaking technology. With high-gpeed heats and furnaces
(F) of high thermal capacity {up to 40 mill. cal/hr), boil is a
dependable method of removing gas from stecl (St), It is nec-
essary to reduce the length of time that the bath is held at low
rates of C oxidation. v rit according to the author's data for
a 185-t hot-working F, is ~0 47 C per hour and is dependent
upon the partial pressure of the water vapors in the metal-
soaking pits, etc. The higher the temperature of the metal,
the higher the [N]. Boiling causes insignificant removal of
nitrogen. The [O] in hot F is lower in the course of refining

Card 1/3 to 0.10-0.12% C than in F of lower thermal capacity. The

-RDP86-00513R001962320003-5"
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sov/ 137-58-7- 14354

Methods of Reducing the Saturation of Steel With Gas

| st of the 08 KP type during effervescence in the molds
;s most distinctive. Thus, at 1630°C, the composition of the metal in the
upper portion of a 9-t ingot for sheet changed in 18 minutes of poil from
0.07% Cand 0.068% O to 0.02% C and 0.126% O. The slag cover plays 2 major
role in protecting the St against gaturation with gases in the sm
killed grades of St. It is jmportant to attain early formation of slag
with good wetting of the metal (this is possible, for example, when glaucon-

ite ores OY nepheline fluxes, etc. In the period of boil with-

out ore additio

marked oxidation of

5i097,16-17, . 80-100 mm on
viscosimeter. tilizing SL as 2
i g removal is po°~
ethods of com-

particularly in

d suggests that new

articularly Hz
2 in blowing the metal

patting gases,
certain instances of the smelting of high-grade St, an
. methods be tried: the atilization of AT: Ne, He, and N

Card 2/3
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SOV/137-58-7-14354
Methods of Reducing the Saturation of Steel With Gas

and also in creating a shielding atmosphere during tapping of the St and in
filling of the molds; treatment of the St with liquid or solid synthetic SL,
removal of H from St by means of a direct electrical currant, and mechan-
ical agitation (shaking) during pouring. '

S.S.

1. Steel--Processing 2. Gases--Reduction - 3, Steel--Temperature factors

L

Card 3/3
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U SOV/137-58-11-22137
Translation from; Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 44 (USSR)

‘ AUTHCRS: ~Yavoyskiy,,.VeJeseGhernega, D, F., Telesov, S. A., Troskunov,
Ya. L., Ofengenden, A.M., Bekker, N.L

TITLE: D-C Degassing of Steel in Ladles and Molds (Degazatsiya stali v
kovshakh i izlozhnitsakh pri pomoshchi postoyannogo elektri-
cheskogo toka) :

PERIODICAL: Sb., Mosk, in-t stali, 1958, Vol 38, pp 209-225

ABSTRACT: Carbon and low-alloy steels {65G, 5552, 10G2A, Nr 45, and others)
were the objects of investigation. In degassing in molds, either the
graphite nozzle or the stool serves as anode, while a graphite elec-
trode immersed in the mold serves as cathode. Current is trans-
mitted for 10-30 min, usually immediately after the ingot is poured.
‘Theingots are 3.1-3.4 t in weight. Samples of the metal (Me) for H
determination by the Batalin method are taken from the test ingot
and the next one adjacent thereto (the control ingot). Seven ingots
were treated in'this manner. Increase in current density from 0.06

: to 0.17 amps/cm# raises the [H] in the top of the test ingot to more

Card 1/2 than in the control ingot. The difference in [ H] attains 15,84
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' SOV/137-58-11-22137
D-C Degassing of Steel in Ladles and Molds

cm3/100 g. Samples of Me taken from rolled ingots (100~160 mm diam) testify to
positive segregation of H, a uniform distribution of [ N], and some improvement in
macrostructure. When Me is degassed in 125+t ladles, the current is delivered
through cgrbon coils mounted on durnmy stoppers. The current, of 0.02-0.25
amps?cm density, is transmitted either while the metal is in the ladle or then and,
in addition, when it is poured. 12 heats were run. Samples of Me were taken

- during pouring fromi"tht molds. In the experimental heats, the [H] in the ladle was
reduced relative to the [ H] before tapping by 1.5-2 ¢m>/100 g and was 0.5-1.0 cm?3/
100 g lower than in ordinary heats. The Me treatment thus described does not

affect the content and distribution of N, O, or nonmetallic inclusions.
: . A, S.

Card 2/2
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18(7) PHASE I BOOK EXPLOITATION 80v/3456

Lakomskiy, Viktor Yosifovich, and Viadimir Ivanovich Yavoyskiy

\'_“h»
Gazy v chugunakh (Gases in Cast Iron), Kiyev, Gos. 1zd-vo tekhn. lit-ry
USSR, 1959. 167 p. Errata slip inserted. 1,200 copies printed.

Ed.: L. Raytburd; Tech. Ed.: N. Velichko

PURPOSE: This book is intended for technical personnel at machine-building and
metallurgical plants. It may also be used by students specializing in the
fleld of casting.

COVERAGE: The book deals with interactions between gases and foundry pig when
melted in cupolas, fleme furnaces, and electric furnaces, and utilizes
recent data on the solubility of, and forms assumed by, hydrogen, nitrogen,
and oxygen in cast iron. Attention 1s given to defects in castings caused
by a high gas content (gas cavities, honeycomb blowholes, hot and cold cracks,
superficial formation of cementite, etc.). The principal sources of gases in
cast iron under conditions of melting, teeming, and formation of castings are
described. Methods of controlling casting defects are discussed , and recom-
mendations are given for reducing the gms content of cast iron and preventing
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the saturation of molten foundry pig with gases. There are 152 references, of
which 90 are Soviet, 50 English, 5 German, 5 French, 1 is Czech, and 1
Japanese.

TABLE OF CONTENTS:

Preface

Ch. I. Current Ideas on the Structure of Liquid Metal and Forms in
Which Gases Exist in Liquid Pig Iron
Atomlic arrangement in solid and liquid cast iron
Forms in which gases exdst in cast iron

Ch. IT. Solubility of Gases in Pure Tron and Cast Iron
Methods of determining the solubllity of gases in cast iron
Solubility of oxygen in iron alloys
Effect of cast iron components on the solubllity of oxygen
Effect of manganese on the deoxidizing capacity of silicon
Solubllity of hydrogen in iron alloys

Effect of cast iron components on the s0lubllity of hydrogen
Solubility of nitrogen in iron alloys

Effect of cast iron components on the s80lubility of nitrogen
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Geses in Cast Iron S0V/3456
- Ch. IIT. Methods of Determining the Content of Gases in Cast Iron 50
Methods of taking samples 50
Storage of samples prior to analysis 56
Comparison of the gas content of solid samples 59
The vacuum-heating method ' 61
The yacuum-melting method 62
Chemical methods of analyzing gases in cast iron 64
Ch. IV. - Effect of the Remelting of Iron on Its Gas Content 69
Content of gases in charge materials 69
Pig 69
¢ PFerroalloys T2
Waste products (retwrns, sprues, rejects) 3
Steel and iron scrap T3
Chips T
Gas content in crucible cast iron 15

Ges content in cupola iron
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Gases in Cast Iron

Mechanism of interaction of gases with iron and with slag in
the cupola
Effect of the degree of oxidation of the slag on the oxygen
content of the cast iron
Experimental data on the effect of remelting in the cupola on
the gas content of cast iron -
Remelting of cast iron in flame eand electric furnaces
Effect of moisture in the 1lining of the furnace, ladle, and
spout on the gas content of cast iron
Change in the gas content of molten iron during its transportation
to the place of pouring

Ch. V. Hydrogen in Cast Iron

Formation of hydrogen cavities and porosity in castings
_Effect of hydrogen on the structure of cast iron undergoing
crystallization

" Effect of hydrogen on the tendency of cast iron to develop hot
cracks
Effect of hydrogen on the fluidity of cast iron )
Effect of hydrogen on the structure of malleable iron
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Gages in Cast Iron 80V/3456
Behavior of hydrogen during crystallization of cast iron 120
Effect of heat treatment on the hydrogen content of cast iron 123
Effect of hydrogen on the mechanical properties’ of cast iron 124
Methods of reducing the concentration of hydrogen in 1liquid
east iron - _ 126

Application of degassing additions in the ladle 127
Use of gas blasts through the molten cast iron 128

Ch. VI. Oxygen in Cast Iron 129
Effect of oxygen on the tendency of gray iron to whiten 130
Effect of oxygen on the structure and annealing time of mal-
leable iron . ' 133
"0xidized" cast iron 7 136
Liquation of oxygen in irou castings 139
Reduction of the oxygen content of cast iron 143

Ch. VII. Nitrogen in Cast Iron 146
Elfect of nitrogen on the structure of cast iron 146
Effer.% of nitrogen on the mechanical properties.of cast iron 149
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Effect of nitrogen on the anneal
ing time of cast
Change in the nitrogen content of cast iron tron

& of cast iron with nitrogen in a gaseous

Bibliography

AVATIABIE: Library of Congress (IN?lO&éT)’.‘*""
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AUTHORS: Yavoyskiy, V. I.; Vishkerev, A.F.

TITLE: Oxidation of molten metal additions in steel making processes.
Part II. Oxidation of Silicon and Phosphorus.

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
no. 7, 1960, 24 - 31

TE{T: In part I it was shown that the relative oxidation rate of varlousz
elements in a steel bath which is blown through with oxidizing gas depsnds to
a conslderable degree on.their surface activity in the metal-gas boundary zone.
The discussions concern the oxidation sequence of silicon and phosphorus. The
system Fe-C-S1 1s analyzed using data of D. Hilty and B. Krafts (Ref. 1: J. of
Metals, 1950, No. 2), Veoher, Hamilton, Dastur, Chipran, J., F. Elliot (Ref. 2:
The Carbon Oxygen Equililrium o Liquid Iron, The physio.chem. of St. mak., —_—
Massachusetts,1956), Gibbs and the Shishkovskiy and Langmuir equations. Joint
oxidation of phosphorus and carbon, and the effeoct of manganese is discussed
with references to previous Soviet works (Ref. 5: Yavoyskiy, V. I.; Vishkarev,
A.F., Izvestiya vysshikh uchebnykh zavedenly, Chernaya metallurgiya, 1950, No.5;
Ref. 6: Grigor yav, V. P,, Korolev, B.G. et al. Izvestiya vysshikh uchebnykh
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zavedenly, Chernsaya metallurgiya, 1960, no. 4). As the adsorption calsulations
become very cumbersome for a four-component system (Fe-C-P-Mn), thé calculakton
is carried out for a three-component system only. It 1s mentioned that cases

are not rare when C and P oxidize simultaneously, and even 8 burns. The basie
cause of this 1s supposed to be the uneven contact of metal with the oxidizing ‘
gas, for it is practically impossible to achieve a perfectly uniform air distri-
‘bution in metal even by blowing through the bottom. Investigation in modsls
revealed alr jets and separate bubbles whioch wers comparatively large. Uniferm
mixing of oxidizing gas with metal 1s even less probable in converters with

the blast from the top, in open-hearth furnacas, or in rotary furnaces. Though,
M. M. Karnaukhov and S. K. Chuchmarev used radiocactive indicators and proved

that the distribution of impurities in a boiling (or generally turbulent) bath
may be desoribed by equations similar to the molecular diffusion equations (re-
placing the molecular diffusion factors with "effective" or "virtual" diffusien
rate factors). The available data on the rate of molecular diffusion of im-
purities in molten iron are socarce, and it appears that the data of A. M. Sema-
rin and L. A. Shvartgman (Ref. 8: Izv. AN S8SR, OIN, 1947, No. 12) and Paschke
and Hautman (Ref. 9:. Archiv f.d. Eisenhuettenwesen, 1953, 8. 305) are the mest
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accurate. In general, the avallable date are yet too insufficlent for eyeiusi-

ing the relative adsorption rate of various slements, or for comparison with

the diffusion rate. All disoussions in this work cannot yet be practically

aprlied for the determination of the oxidation of the slements on ths man..-

~5lag boundary, ‘for “he effeot of separate slag components and of tha mubal

bath in particular on the interphase tension in the interfacial zore hLus

scarcely been studi:d, and the known Antonov rule does not always seem to bs
applicable. Conclusions: 1) In the case of usual Bessemer iron compositions,

the 81 concentration is considerably higher on the surface than in tne volums,

and the C oonhentration'id nearly equal ‘on’ the surface and in the volume. Due

to this, 81 can oxidize in perfect mixing conditions to a very low content before

the start of C oxidation. Thermodynamic calculations based on volume acncen-—

tration cannot explain such deep Si oxidization. 2) The intense oxidization

of P in Fe-C-P systems in the presence of sufficiently basic slags can be ex- v//
plained by the surface activeness of P.. 3) The simultaneous oxidization of se-

veral elements and the lack of regularity in the sequence of their oxidization -
and in the thermodynamics of the surface reactions is due to nonuniform distri-
bution of oxidizing-gas in metal and the presence of zones with perfect and im-
perfect mixing. 4) The subsurface layers lose their impurities through adsorp-
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tion in the surface, and new quantities of impurities form by diffusicn from
deeper layers. It can be assumed (in the first approximation) that the effective
diffusion rate of the metal bath components is nearly proportlional to ihe mols-
cular diffusion rate factors, particularly at perfect mixing of oxidizing gas
with metal. Due to this the oxidization of Si and Mn can be faster in perfact
mixing comparing with the oxidization of C or 8 (for the diffusion rate actors
of 81 ‘and Mn are higher). b) The spsed of the componentd adsorption from the
molten bath (i.e., the atoms or lons transfer from the volume to the surface)
seams also to affect the metal refining in cevtain conditions. Howaver, no
experiment data are yet available for evaluation ot this effect. There ave

9 references: 6 Soviet-bloc and 3 non-Soviet-bloe. The referencesto Englizh
language publication read as follows: D. Hilty, B. Krafts, J. of Metals, 1420,
No. 2; J. F. Elliot, The Carhon Oxygen Equilibrium on Liquid Iron. Ths phrysic.
chem. of St. mak. Massachusetts, 1956.

ASSOCIATION:Mo skovskly institut »stali (Moscow Steel Institute)
SUBMITTED: 22 December 1959
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Oxidation of the additives to molten maetal in the stee]nal:im.z
process. Report Xo.l. Izv.vys.ucheb.zav,; chern.met. no.5:

39-4:8 160, (MIRA 1316)

1. Moskovskiy institut stali.
(Steel—Matalluryy)
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Bffact of phosphorus and manganese on the surface tension
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AUTHORS: Kozlov, V.I., and Yavoyskiy, V.I.

PITLE: The role of bottom fritting in oxidizing processes in steel-
melting

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya metallurgiya,
no. 9, 1960, 35-42

TEXT: . The influence of the bottom fritting in basic open hearth
furnaces on oxidizing processes has been investigated in 250 ton furnaces
melting mainly low-carbon steel. Réferences are made to thirteen works
(Ref.1-13) in which the alternating oxidizing and reducing in the fritting
during the heat was considered from the angle of the effect on the furnace
bottom, with only few exceptions (Ref°1,6) where the effect on the melting
process was considered as well., Fritting samples were taken with a simple
devioe consisting of a rod and a shell taking oore samples. The top of the
cores about 15 mm deep was taken for investigations. The ocomposition of
this surface layer changed very considerably during one heat. The lowest
iron oxide content in the surface of fritting was observed towards the end
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of heat (contrary to ponclusions in (Ref¢6)). Apparently, silicon and
manganese have the mégor effect on reducing of the oxides in fritting during
melting, and the temperature during the melting period is not sufficient
for oxidizing of carbon by the oxides of iron and bottom. In desper layers
the content of iron oxides remained high during the melting and evened out
through the fritting depth at an higher temperature. (The same had beon sta-
ted in (Ref.?)). Floating of low-melting fritting components into slag makes
the fritting surface more refractory and rough (Ref.10), and this assists
the formation of CO bubbles on the bottom and development of the "bottom"
reaotion of carbon oxidizing. The iron oxide content in the fritting surfa-
ce diminishes, and the earlier it is free from low-melting layers with high
content of caloium, silicon and aluminum oxides, the faster starts the in-
tensive CO bubbles formation on the bottom and the lower will be the oxygen
content in the metal bath. This explains also the higher content of hyper-
equilib;iﬁm oxygen in metal after melting. The absolute quantity of carbon
oxidized by the iron oxides from the fritting is not high (0.05-0.06% C was
determined in one heat), but it is important for the development of bottom
boiling. Increased content of Ca0 and 3105 was observed in all heats during
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higher temperature period. This indicates the opposite concentration gradi-
ent (compared with the start of heat) of these components in the fritting
depth and the appearance of high-melting calcium silicates at this time.
Microscopic investigation confirmed this. After the carbon content in the
bath reaches about 0.10%, and decarbonization in the fritting becomes slow,
the iron oxide content in it begins to grow from the higher oxygen content
in liquid metal, and this lasts apparently until the moment when the bath

is deoxidized. During the deoxidation of metal the sense of chemical inter-
aotion of fritting and bath changes again. During tapping, the surface of
fritting becomes saturated in iron oxide from the slag as well as from the
oxidizing atmosphere in the furnace and oxidation of metal beads on the
bottom, The concentration of Fe0 and Ca0 in the fritting and in the final
8lage is completely aifferent, and this indicates the selective absorption
of iron oxide from slag by the fritting, though, I.P.Bas'yas and AM.Lepesa
(Ref.7) came to a different conclusion (but did not state the time of taking
samples). Petrographic analysis of fritting samples revealed that iron oxid-
es were present in the fritting during the heat end in the form of ferrous
silicates and solid solution of wustite in pericline ("periklaz"). Magnes-
ium ferrite starts appearing at about 0.10% C in metal. At the charging
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end a high quantity of caloium ferrite, magnesium ferrite and RO were reveal-
ed. Metal beads were absent in these samples., Conclusions: 1) The varia-
tion of iron oxide content in the fritting of the basic open hearth bottom
during the heat has been studied. 2) It has been proven that iron oxides

in the fritting take an active part in oxidization processes in the stesl-
making process. Part of the silicon and manganese in pig iron is oxidized
by these oxides during the melting period. 3) The observations confirmed
the opinion of some investigators that the "bottom" reaction ot carbon
oxidization gradually grows during the second half of the heat prccess, The
time during which the oxidization of carbon is taken over by the furnace
bottom can be different. The rate of the rise in temperature has a consider-
able effect on this. Iron oxides contained in the fritting on the furnace

. bottom take some part in oxidization of carbon. There are 5 figures and

f13 references: 12 Soviet-bloc and 1 non-Soviet-bloc,

ASSOCIATION: Moskovskiy institut stali (ﬂoscow Steel Institute)

SUBMITTED: 16 May 1960
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AUTHORS s Dzhoshi, V. B.; Vishkarev, A. F.; Yavoyskiy, V. L.
/—i
TITLE: The role of surface phenomena in the disiribution of nitrogen
between molten metal and gas phases

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
no. 11, 1960, 36 - 44

TEXT: The effect of nitrogen con the properties of steel is consider-
able, and its content in converter steel is higher than in other types.
Many phencmene cbserved concerned with the behaviour of nitrogen are not
yet clear, and investigations ars nec2ssury in view of the increasing ex-
tensive use of the converter process, particularly of the cxygen process.
No reliable data are availatle on the affect of curbton on the nitrogen at-
sorption rate, and only indircct dats make some conclusions possible. The
measurement of surface tension at high temperatures is only possible with
two methods: "recumbent drop" and maximum pressure in the bubble”. The
latter was used in the described experiments at the Moscow Steel Inatitute.
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The measuring installation was similar with the one formerly described
(Ref. 6 -~ 72 6 -~ 8. I. Filippov, book "Theory of steel decarbonization",
19563 7 - V. P. Grigor‘yev, A. F. Vishkarev, B. G. Korolev, Ye. V. Abrosi-
mov, V. I. Yavoyskiy. Izv. vyssh. uch. zav. Chernaya metallurgiya, 1960,
No. 4). The surface tension was measursd with alundum capillaries givirg
stabte indications during one hour when properly prepared. The end to be

s gubmerged into metal was turned down from outiside and bored tc a cone from
inside, and the but: surfacs was ground. As atated in compariscn with
measurements using alundum and quartz capillarfes, with the former the bulb
separates mostly from the inner cone in the tored duct, with the diameter
between 2.8 and 3.2 mm. The deviation from the true spherical shape of
the bulb has to be taken into acsount In calculations, and this was done
using the successive approximation method. Metal was melted in argon care-
fully purified from oxygen and steam using crucibles cut from magnes%te
brick. Samples were taken after a constanv iemperature of 1575 + 10 °C was
reached; after the stabilized bubbling of argon (6-7 tubbles a minuteg,
argon blowing was replaced by nitrogen (at the rete 2.5 - 3.0 lit/min),and
the surface tension variations ware measurcd,along with periodical sampling
0of metal for chemical analysis, The studied metal was killed armco iron
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with 0.03 % C; 0.13 % Mn; 0.18 % Si; 0.020 % S and 0.045 % P. The effect

of the third component on the surface activity was studied with additions

of electrolytic manganese, crystalline silicon and a synthetic iron-carbon
alloy with 2.65 % C; 0.08 % Si and 0.06 % Mn. The N adsorption values were
calculated using the Gibba equation {Liussian spelling) which is actually

true for binary systems (considering iron-carbon alloy as one component).
Conclusions: 1) Nitrogen in 1liquid iron presents a surface-active component.

The surface tension varies with the nitrcgen contents 1t drops when nitrogen

is being absorbed, and rises when nitrogsn i3 being liberated. 2) The in-
creass of the carbon content in the iron is accompanied by a weakening sur-

face activity of nitrogen; and the nitrogen adsorption varies in inverse
proportion to the carbon content. 3) The effect of carbon on the surface ‘/
activity of nitrogen 12 due to carbon adsorpticn in the surface layerws,

i.e.; the carbon on the surface obatructs the adsorption of nitrogen. 4) _
The rate of nitrogen absorption and desorption with i1ron depends on the

carbon content in iron; 1% drops with increasing carbon content. Thise

means that the structure of the surface layer has a congsiderable aeffect.

5) The effect of silicon and manganese !s analogsus to the effect of carben

but less strong. There are 9 figarss, 7 Sovie! raferences and 3 English

references. The three English langiuge putlications read as followss: Ref.1:
Card 3/4
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Chipman and Murphy. Metals Technology, No. 1, 1925. “Iron and Stesl Di- — |
.vision", AIMME, V - 116, 1935; Ref. 4 - Darken and Curry. Physical Che-

mistry of Metals; HRef. 8 -V, G. Paranjpe, M. Cchen, M. B. Bever, C. F.

Floe. Journal of Metals, 1950, 188, No. 2, 261,

ASSOCIATION: Moskovskiy institut stali (Moscow Stesl Institute)

SUBMITTED:  May 20, 1960
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PHASE I BOOK EXFLOTTATION SOV /5556

Moscow, Institut stali,

Novoye v teorii 1 praktike proizvodstva martenovskoy stell (New {Developments]
in the Theory and Practice of Open-Hearth Steelmaking) Moscow, Metallurgizdat,
1961. 439 p. (Series: Trudy Mezhvuzovskogo nauchnoge soveshchaniya)

2,150 coples printed,

Sponsoring Agéncy: Ministeratvo vysshego i srednego spetsial 'nogo surazcvaniya
RBFSR. Mnskovskiy institut stali imeni I, V. Stalina, o

Eds.: M, A, Glinkov, Professor, Doctor of Technical Sciences, V. V, Kondakev,
Professor, Doctor of Technical Sciences s V. A, Kudrin, Docent, Candidate of
Technical Sciences, G, N, Oyks, Professor, Doctor of Technical Seiences,
and V, I, Yavoyskiy, Professor, Dzctor of Technical Sciences; Ed,: Ye, A,
Borko; Ed, of Publishing House: N. D, Gromov; Tech, Ed,: A, I, Kavasev,

PURPOSE: This collection of articles 1s intended for members of selentific
institutions, faculty members of schools of higher education, engineers
concerned with metallurgical processes and physical chemistry, and students
specializing in these fields,
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New [Develcpments] in the Thecry (Cont.) 80vV/5556

COVERAGE: - The collection contains papers reviewing the development of spen-
hearth steelmaking theory and practice. The papers, written by star?
members of schools of higher education, scientific research institutea,
and main laboratories of metallurgical planta » wera presented and diecissed
at the Sclentifle Conference of Schosls of Higher Education, The follwring
toples are considered: the kinetics and mechanism of carbon oxidatison; the
process. of slag formation in open-hearth furnaces using in the charge either
ore-lime briquets or composite flux {the product of ecaleining the mixture of
lime with beuxite); the behavior of hydrogen in the open-heerth bath; metsl
desulfurization processes; the control of the open~hearth thermal melting
‘regime and its avtomation; heat-engineering problems in large-capacity
furnaces; aerodynamic properties of fuel gases and their flow in the furnace
combustion chember; and the improvement of high-alloy steel quality through
the utilization of vacuum and natural geses, The following perscns took
part in the discuwssion of the papers at the Conference: S.I. Filippov,

V.A, Kudrin, M,A. Glinkov, B,P, Nenm, V.I, Yavoyskly, G.N, Oyks and Ye.

V. Chelishchev (Moscow Steel Institute); Ye, A. Kazachkov ana A, S,
Kheritonov (Zhdarov Metallurgical Institute); N,S. Mikhaylets(Inatitute of
Chemical Metallurgy of the Siberian Branch of the Academy of Sciences USSE};
A,I, Strogenov. and D, ¥a. Povolotskiy (Chelyabinsk Polytechnic Institute);
P.V, Umrikhin (Ural Pclytechnic Institute); I,I, Fomin (the Moscew "Serp i
molot® Metallurgical Plant); V.A. Fuklev (Central Asian Polytechnic Instituté}
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New [Developments] in the Theory (Conmt.) SOV/5556

and M,I, Beylinov (Night School of the Dneprodzerzhinsk Metallurgical Institute),
References follow some of the articles. There are 268 references, mostly Soviet,

TABLE OF CONTENTS:
Foreword - 5

Yevoyskiy, V. I, [Moskovskly institut stal - ‘Moscow Steel Institute],
Principal Trends in the Development of Sclentific Research in Steel
Marmufacturing 1

#11ippov, 8. I. [Professor, Doctor of Technical Sciences, Moscow Steel
Institute]. Regularity Patterns of the Kinetics of Carbon Oxidation 15
in Metals With Low Carbon Content

{v. I. Antonenko participated in the experiments)

levin, S, L. [Prcfessor, Doctor of Technical Sciences, Dnepropetrovskly
metallurgicheskiy institut - Dnepropetrovsk Metallurgical Institute],
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PHASE I BOOK EXPLOITATION ) S0V/541

e s i S et

Konferentsiya po fiziko-khimicheskim osnovam profzvodstva stall, th,
; : Moscow, 1859, :

e 18— 4 570 Ty S5

Fiziko-khimicheskiye osnovy proizvodstva stall; trudy konferentsil
{ {Phyeicochemical Bases of Steel Making; Transactions of the :
‘ Fifth Conference on the Physicochemical Bases of Steelmaking) - ;
Moscow, Metallurgizdat, 1961, 512 p. Errata slip inserted. . |-
3,700 copies printed. ’ :

L ettrs S T

Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgil imeni :
- A, A. Baykova. ’ . . :

Responsible Ed.: A. M. Samarin, Corresponding Member, Academy
of Sciences USSR; Ed, of Publishing House: Ya.D. Rozentaveyg.
Tech, Ed,: V.V.Mikhaylova. o
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Physicochemical Bases of (Cont.) . soV /541

Bogatenkov, V.F., K. T, Kurochkin, and P.V. Umrikhin, Investi-
gating the Permeability of Basic Open-Hearth Slag to Hydrogen

Grigor'yev, V.P., A F, Vishkarev, B.G. Korolev, Ye.V. Abro-

\ F, VIGRH=2
simov, and W& Effect of Phosphorus and Manganese
on the Surface ension of Ferrocarbon Alloys : ' .
Khitrik, S.I., end Ye.I, Kadinov. Reducing Chromium Losses in
Making Stainless Steel With the Use of Oxygen [Blast) '
{The following persons participated {n the research Work:
Rabinovich, Yu.V. Chepelenko, V.P. Frantsov, . Zabaluyev,
y,F. Smolyakov, P. vV, Demidov, M. M. Dovgly, T«M. Bobkov,
Ye.l, Moshkevich, A.M, Neygovzen, T,F, Olenich, K.P, Gunazs,
B.1. Zlatkina, and Yu.A. Nefedov.] ’ - _

PART II. CONVERTER PROCESSES

Baptizmanskiy, V.1, Certain Problems of the Mechaniam and
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8/137/61,/000/011/014/123
A060/A101

AUTHOR:  Yavoyskly, V.I.,

TITIE: Main directions of development of scientific research contributions
. in the steelsmelting industry

PERIODICAL: Referativnyy zhurnal. Metallurgiya, no.ll, 1961, 1, abstract 11V6
(V sb. "Novoye v teorii i praktike proiz-va martenovsk, stali",
Moscow, Metallurgizdat, 1961, 7 - 1%, Discussion 79 - 88)

TEXT: The author considers the principal problems of scientific research
in the steelamelting industry, directed at a further improvement of the processes
of smelting and teeming steel, at a perfectioning of aggregate design, at raising
the furnace productivity, and at improving the quality of the metal,

I, Polyak V//

[Abstracter's note: Complete translation]
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KOZLOV, V.I.; ¢ YAVO?SKIYQ/._I_W ’
Investigating the oxidation reaction of carbon in 500-ton
open-hearth furnaces. Izv. vys., ucheb. zav,; chcrn, ret,

no. l:46-55 161, 7 ’ ; (MIRA 14:2)

1. Moskovskiy institut stali, I .
' (Open~hearth furnaces~-Combustion) (Oxidation)
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A054/A033

AUTHORS: Kiselev, A.A., Engineer, and Yavoyskiy, V.I., Professor, Doctor of -
Technical Sciences

TITLE: Improving the Crack Resistance of Steel Ingots
PERIODICAL: Stal', 1961, No. 2, pp. 112-119

TEXT: Cracks originate mainly in low-carbon (0.10-0,25% C) steel ingots, it
was found. In order to study the causes of fissuring, tests were carried
out with Cv.3 (St.3) and 08cn (08 sp) steel ingots with the following com-
position:

o c Mn Si s P Cr Ni Cu Al
St.3: 0.19 0.45 0.16 0.025 0.013 0.21 0.16 0.13 -

08 sp: 0.10 0.36 0.09 0.021 0.014 0.17 0.15 0.13 0.03

During the pouring process it was found that in the initial period of crys-
tallization the solidification of the ingot, in vertical direction and along

—
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Improving the Crack Resistance of Steel Ingots A054/A033 J/
the periphery, does not take place at a uniform rate: (see fig.2)

Section according to fig.2: I “i I1 III Iv v

Time of solidification, min 1.2 1.5 1.8 2.3 2.8

Distance of the section from

the bottom, mm 1,500 1,200 900 600 300

Thickness of the skin

~in the middle of the edge, mm

8 éedge A; 22 26 30.5 33 . 39 '
b, (edge B 22 26 32 35 43 .
Non-uniformity coefficient S
of solidification, 61 3 52 1.0 1.0 0.95 0.94 0.91

With regard to the spot where the skin is the thickest, the following data
were obtained: (for ingots with wavy surface)

Section according to fig.2: ‘ I I1I Iv v
Interval of solidification; min 1.2 1.8 2.3 2.8
Thickness of the skin, mm

in the corner of the ingot 15.5 23.5 25.0 32.0

Card 2/11
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Improving the Crack Resistance of Steel Ingots  A054/A033

in the projecting part

of the wavy surface 33.0 37.5
Non-uniformity coefficient
of solidification . 0.67 0.7 0.70 0.8%

The rate of solidification was also studied in 18XT'T (18KhGT) ingots (6.1
ton) and it was found that this rate is slower in the surface layers than in
the lower ones: at 100 mm from the ingot mold wall in the bottom part (cir-
culation zone of the metal) the coefficient of solidification rate amounts
to 3,9 om/min®*?, wh%le at 65 mm depth in the top (1,100 mm from the bottom)
only to 2.3 cm/mino‘ . As to temperature changes, it was found that in the
upper half of the ingot the cooling rate of the outer layers is higher than
that of the inner laycsrs, while in the lower half of the ingot the opposite
was observed. This non-uniform cooling on the periphery and towards the
centre of the ingot causes irregular linear contraction in the initial phase d/
of crystallization, with alternating compression and expansion stresses in
the surface layers of the ingot, which results in cracks. Another factor
playing a part in fissuring is the relation between the thickness of the
s80lid and solid-liquid elements of the skin in the early stages of crystal-

Card 3/14
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Improving the Crack Resistance of Steel Ingots A054/A0}3

1lizetion. When the solid-liquid elements (having a low strength) develop
considerably, the crack resistance of the ingot decreases. The development

of the solid-liquid zone in the corner of the ingot bottom - when the case

is thin - corresponds to the formation of cracks mostly in these areas., The J/

strength and plasticity of the case was studied in the 1,300-1,12500 heat
range (for each 25-50°C) with electro-heating of the specimens for 7-10 min-
utes., The test results showed that in the heat interval indicated the case X
of the ingot shows a high plasticity. The strength limit of St.3 ingots be-
tween 1125-1300°C is relatively low (3.0 and 1.2 kg kg/mm? respectively),
while the strength limit in the case of 08sp ingots at 1250°C is }y 0.1-0.3
kg/mm2 lower than for St.3 steel with a higher C-content. The strength limit
(for St.3 ingots) in the lower part was found to be about 0.1-0.2 kg/ mme
higher, than in the top, due to the shorter time of crystallization in this
area and the more intensive development of the solid-liquid element at the
moment of pouring. In the inner part of the case, in which at the moment of
pouring the solid-liquid element prevails, the strength limit is 0.2 kg/mme‘
lower (1.4-1.7 kg/ mm®) than in the completely solidified outer layer (1.52-
1.77 kg/xnm . The main cause of craocking evidently is the intensive linear
contraction of the ingot, which, when delayed, results in contracting

Card 4/ 11
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Improving the Crack Resistance of Steel Ingots A054/A033

stresses. The appearance of these stresses is also promoted by the non-uni-
form contraction in the height and periphery of the ingot. With regard to
the effect of impurities (sulfides, FeS.MnS, globular inclusions, oxides) it
was found that these prevail in the parts of the ingot where the case is in-
sufficiently wetted by the circulation metal. Intensified deoxidation of
the metal (by adding aluminum) increases its resistance to cracking increas-
es. This was observed in the zavod Krasnyy Oktyabr (Krasnyy Oktyabr Plant),
when 1,200-2,000 g aluminum/ton of armco steel was added. The following
data were obtained for these testis:

Amount of aluminum added in the ladle,

g /ton steel 1200-1350  1,400-1500  1,600-1,700
Amount of heats 6 10 10
Amount of sound ingots, % 46 69 82
When the aluminum content is raised, the amount of oxygen adsorbed by the

metal decrsases, which contributes to a reduction in red shortness. Accord- ——
ing to tests of the Red Oktyabr Flant the cracking of steels with_a C-content
below 0.25% can be prevented when their residual Al-content is [Aﬂ :[C];>OJO.
The indicated amount of residual Al can be obtained by adding the following
quantities of Al:

Card 5/11
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At a C-content of the steel of, %: 0.20-0,25 0.10-0.15 armco
the required Al-content, g /%: 1200-1,300  1,350-1500  1800-2000
Based on these tests the process of cracking can be summarized as follows:
cracks originate mainly in the corners of the lower half of low-carbon steel
‘ingots with fewer cracks on the bent sides. This type of steel shows a
higher degree of linear contraction, than medium and high-carbon steels. 1In
the upper part of the mold the contraction of the ingot is even, in the low-
er half, however, irregular gaps form between the ingot and the mold. The
uneven contraction in this area is caused by the effect of the circulating
liquid metal flow on the crystallizing case of the ingot, changing the tem-
perature of the case along the periphery and the crystallization rate. If
the contraction is slowed down owing to the roughness of the mecld surface
or because of the ingot sticking to the mold wall, contraction stresses
arise in the case which are proportional to the linear contraction. Due to
the non-uniform rate of cooling in the lower halv of the mold, opposing
stresses (expanding and compressing) develop and they promote cracking. 1In
order to increase the c¢rack resistance of low-carbon steels, the rate of
pouring has to be slowed down and cooling accelerated by enlarging the ingot
periphery. This can be attained by giving the ingot a wavy surface. Another

R
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- efficient measure is to raisev the residual Al-content to Al : C 0.10.

~ There aré 7 figures and 11 Soviet references,

-ASSOCIATIOHa Zavod "Kra.snyy Oktyabr" ("Kraanyy Oktyabr" Plant) and Moskovs-
' kiy institut stali (Moscow Steel Inetitute) ,

<
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‘Pigure 2

_ Change of the dase-thickness in St.3 ingotsi
late}
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i A
Tenperature, o¢

Change in the strength 1imit of the case in the

top (A) and bottom (B) of an St.3 ingot at high
temperatures N :

a - samples from the corner of the case
b - from the central part of the aide
¢ - from the projecting parts

Strength
limit
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~ ?Fisure 61
. Change 1in the amount of non-
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?igure 7
T e
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L e an
| &0 I
; 94 0
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7
A~

177 20 ,
Distance from the corner, mm

contrac- contrac-
tion, mm tion, mm

Deformation of the case in cross section

of the ingot (contraction), in the initial - y

period of cryatallization (steel 30T, bot- /

tom casting) .

A - lower section of the ingot.

B - upper section of the ingot (figures on
the curves: duration of corystallization
of the ingot, min.)
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DZHOSHI, V,B.; VISHKAREV, A.F.; YAVOYSKIZ, V.I.

Role of surface phenomena in processes of hydrogen distribution
between metal and the gaseous phase. lzv.vys. ucheb, zav.; chern,
met, no,3:23-30 161, . (MIRA 14:3)

1. Mopkovskiy dnstitut stall, v
(Burfaca chemistry) (Steel=-Hydrogen eontgnt)
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’ / 30879
143200 5/148/617/000/009/001/012
: EO071/E135
AUTHORS 3, Yavoyskiy, V.1., Chernega, D.F.y pudko. D.A.
k?;EEGETEETBEET'G.S., Bektursunov, Sh.Sh..
Docharov, V.A., Agamalova, L.L., Molotkov, VA
Yokobshs, R.Ya.,  and Potanin, Ye.M.

TITIE: Electrolytic phenomena in the process cf eloctroslag
. hoating of ingots :

PERIODICALs‘Izvcstiya vysahikh uchébnykh zavedenay, Chnrnava
motallurgiya, no.9, 1961, 32-43 .

TEXT : £lectraslag heating of ingots is based on ihe onic :
nature and structuro of slag,. On passing a current through the

alag, situated on the aurfare of the shrinkage head, o sensiderable ></
amount of heat is evolved, sufficient tc maintain the slag and

motal in the upper part of the ingot during 1its crystalliantion .
in the molten state. The object of the present investigation va3

to elucidate the influence of the kind of electric currant on the
processes taking place during slectroslag hearing of ingets., It

is advantageous to carry out the heating of the ingot tops in suzh
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Eloctrolytic phenomena in the process... pq21/g135

a manner that in addition to increasing the yield of good metal

there should be an 1mprovamen£ in the metal quality reaulting from

the electrolytic effect and also from the transfer of a part of &(

the segregating elements into the slag. The experiments wore made

with four ingots of a square cross-section, weighing 3.“ vons, of

stesl o0 2¢ 3 (1062SD), smelted in 75 ton basié open hearth ’

furnaces, 'The slectroalag haating was with direct and alterneting

current. For the first ingot the electrode introducrd into the

head part was connected to the cathode and the plus to the ingot

{straight polarity); - the second ingot was heated with direc? :

zurrent of roverse polarity (minus to the bottom of %he mould, H

plus to the electrode in the head'part); the third‘ingot wns

heated with a 50 c.p.8. alternating currontj the fourth ingot waa H

cast by the usual practice and was used as a blank pxperiment,

The first three ingots wore top poured through an intermadiate
- funnel and the fourth ingot was bottom poured,: A gensrator

capable of producing 1000 A at 60 V was used for heating with

dizsct current, The heating conditiona were as followss: T

‘voliagas 48 v, current for the firat 60 minutes 950 A and than

card 2/5
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Electrolytic phenomena in the process..pas)/p135

the duration

rolled into slabs 500 x 250 mm.
each slab and then cut into str
made. Non-metallic inclusions were
and electrolytically.
motallic inclusions i
heating it with direct current of natr
of heating lowers chemical n
ingots cast by the usual work

alternating current,

of heating 90 minutes, The flux for the
formation of slag consisted of 25% fluorospar, 45% finely crushed
freshly ignited lime, 30% chamotte powder. The ingots were

. It was found

on-uniform

Four templets were cut from
ips from which test specimens were
determined metallographically
that the diatribution of mon-
n the ingot was the most advantagoous on
aight" polarity. This type
ity in comparison with

or direct current of reverse polarity.

There is a tondency for sulphur to

pole, whereupon sulphur

near the pos

s technology and heated with H
itive X

be shifted towards the pos
4tive pole is distributed

unevenly along the cross-section of the ingot in the form of
No shift of carbon towards the negative pole
was established. puring the heating with direct current of

segregation ugpots™,

straight and reversa
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AUTHORS ¢ Bektursunov, Sh.Sh.,, Yavoyskiy, V.I., Chernega, D.F.,
Tyagun-Belous, G.S., and Sytova, N.M.

TITLE: The behaviour of hydrogen during electroslag heating
and supplementary feeding of ingots

PERIODICAL: Izvesfiya vysshikh uchebnykh'zavedeniy, Chernaya °
metallurgiya, no.9, 1961, A44-53 -

TEXT: The authors carried out experiments on electroslag

heating and supplementary feeding of 8.2 ton sheet ingots of a low

alloy steel MK lOF‘ZCll (10G2SD) on a large scale experimental »
installation in which samples of the metal and slag were taken

during the course of crystallisation of the ingots for the V//
determination of hydrogen, The chemical composition of the steel
was: £ 0.12% C; 1.,3-1,65% Mn; 0.8-1,1% Si; < 0.30% Cr;

<€0.30% Ni; 0.15-0.30% Cu; 0.,02% Ti, < 0.040% S and P. The
process was carried out as follows: After filling the mould up to
about .one third of the height, a slag forming mixture was placed
on the surface of the metal; 10-12 min after filling the mould,
three electrodes were introduced into the slag, current (55-60 V,
Card 1/ 4
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1000~1400 A) was switched on and an additional amount of the slag
forming mixture added so as to form a slag bath 80-100 mm deep,
The duration of heating and supplementary feeding was 60-65% of
the time necessary for the complete crystallisation of the ingot
in normal production (about 2 hours), The slag forming mixture
consisted of 40 kg chamotte powder, 60 kg lime and 10 kg spar
concentrates. The slag formed had the following composition:
26-28% si0g; 38-40% Ca0; 16-18% Al03; 1,0-1,5% FeO;

0.2-0.6% Fep03; 1.0-1.3% MnO; 5.0-7.0% Mg0; 6-8% CaFjy;
0.02-0.03% Pp05; and 0.006-0.010% S. The lining of the top was
made from magnesite brick, Samples of the metal were taken from
the shrinkage head with a silica tube and samples of the slag from
the space between the central and one of the peripheral electrodes
with a metallic spoon. The extraction of the gas from the

samples was done at 950-1000 °C at 3-5 x 10-2 mm Hg. To elucidate
the influence of the heating on the residual hydrogen content in
the metal, four transverse and one longitudinal templets were cut
from three ingots (one of the ingots teemed by the usual
technology was used for comparison). 1t was found that in the
shrinkage head and 100 mm below the head, the content of hydrogen
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